WHAT IS CLAIMED; 



1 . A method of reducing intraocular pressure comprising administering to a 
subject a pharmaceutical composition comprising an effective amount of a compound 
of Formula I, its diasteromers, enantiomers, tautomers, or pharmaceutically acceptable 
salts thereof: 




M1Y1 Y2M2 



wherein: 

Xi = O, NR, S, CF2, CF3 or CN with the proviso that when Xi = CF3 or CN, then R4 is 
absent; or 

Xi represents a bond from the pyrimidine ring to R4; 

X2 = H, F, CI, Br, I, CN, ORg, SRg, NR9R13, CF3, alkyl, cycloalkyl, aiylalkyl, aryl, 

arylalkenyl, arylalkynyl, C(0)Ri6, C(0)0Ri7, C(0)NRi6Ri8 or heterocycle of 5 to 7 members; 

X3 = H, CN, OR19, SR19, NR23R28, CF3, alkyl, cycloalkyl, C(0)R32, C(0)OR33, C(0)NR34R35, 

arylalkyl, aiyl, arylalkenyl, arylalkynyl, or a heterocycle of 5 to 7 members; 

R = H, ORi, alkyl, cycloalkyl, arylalkyl, aryl, C(0)R2, C(0)0R3 or C(0)NRiR2; 

Ri, R7, Rio, R22> R24, R27, Raij R33 and R35 are each independently H, alkyl, cycloalkyl, 

arylalkyl or aiyl; 

R2 = H, alkyl, cycloalkyl, arylalkyl, aryl or heterocyclic ring of 5 to 7 members; or 
Ri and R2 taken together can form a heterocyclic ring of 5 to 7 members; 
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R3, Re, J^8, Ri2, Ri5, Ri7, R21, R26 and R30 are independently alkyl, cycloalkyl, aiylalkyl or 
aryl; 

R4 = H, alkyl, cycloalkyl, arylalkyl, aryl, heterocyclic ring of 5 to 7 members, C(0)R5, 
C(0)0R6 or C(0)NR5R7; 
5 R5, Ru, Ri4, R16, R18, R20, R25, R29, R32 and R34 are independently H, alkyl, cycloalkyl, 
arylalkyl, aiyl or heterocyclic ring of 5 to 7 members; 

R9 = H, ORio, alkyl, cycloalkyl, arylalkyl, aiyl, C(0)Rii, C(0)0Ri2 or C(0)NRioRn; 

Ri3 = H, alkyl, cycloalkyl, arylalkyl, aryl, C(0)Ri4 or C(0)ORi5; 

R]9 = alkyl, cycloalkyl, arylalkyl, or aryl, C(O)R20, C(0)0R2i or C(0)NR2oR22; 
10 R23 = H, OR24, alkyl, cycloalkyl, arylalkyl, aryl, C(0)R25, C(0)OR26 or C(0)NR25R27; 

where R26 and R29 taken together can form a heterocyclic ring of 6 or 7 members; 

or R2 and R4, R2 and R5, Rio and Rn, R9 and R13, Rio and R13, R9 and Ru, Ru and Rh, R9 

and Ris, Ri 1 and R15, R16 and Ris, R20 and R22, R25 and R27, R23 and R28, R24 and R28, R25 and 

R28, R25 and R29, R29 and R31 or R34 and R35 are optionally taken together to form a 
1 5 heterocyclic ring of 5 to 7 members; 

E = OorCH2; 

El and E2 independently are H or F; or 
El and E2, when taken together, form a carbon-carbon bond; 
Yi = O or F, with the proviso that when Yi = F, then Mi is absent; or 
20 Yi represents a bond from the point of ring attachment to Mj; 

Y2 = O or F, with the proviso that when Y2 = F, then M2 is absent; or 
Y2 represents a bond from the point of ring attachment to M2; 

Ml and M2 are independently H, alkyl, cycloalkyl, arylalkyl, aryl, C(0)M3, C(0)0M4, or 
C(0)NM3M5; 

25 M3 = H, alkyl, cycloalkyl, arylalkyl, aryl or heterocyclic ring of 5 to 7 members; 

M4 = alkyl, cycloalkyl, arylalkyl or aryl; 

Ms = H, alkyl, cycloalkyl, arylalkyl, or aryl; or 

M3 and Ms taken together form a heterocyclic ring of 5 to 7 members; 

when Yi = Y2 = O, Mj and M2 optionally are bonds from the oxygen atoms of Yi and Y2, 
30 respectively, to a carbon atom of an acetal-, ketal- or orthoester group E3; 

wherein E3 is Q(Ai)(A2); 

wherein Q is a carbon atom; 

A] = H, CF3, alkyl, cycloalkyl, arylalkyl or aryl; 
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A2 = H, OA3, CF3, alkyl, cycloalkyl, aiylalkyl, aryl or heterocycle of 5 to 7 members; 

A3 = alkyl, cycloalkyl, arylalkyl or aryl; or 

where A] and A2, when taken together, form a carbocyclic ring of 5 or 6 members, with or 
without unsaturation, and with or without substitution; or 
5 MiQ(Ai)(A2)M2 is taken together to form a carbonyl bonded to Yi and Y2, such that a cyclic 
carbonate is formed; 

Z = O, NZ3, CH2, CHF, CF2, CCI2, or CHCl; 
Zi and Z2 are independently O or S; 

Z3 = H, alkyl, cycloalkyl, arylalkyl, aryl or a heterocyclic ring of 5 to 7 members; 
10 Gi = 0,S,CH2orCH(OJi); 

G2 = CH, CCCHzOJs), CCH3, CCF3, or C(C02J4); 

G3 = CH2, CHF, CF2, CH(OJs) or CHCNJeJ?); 

G4 = CH2, CHF, CF2, CH(OJ9), or CH(NJnJi3); 

Gs = CH2, CHF, CF2, CH(0Ji5), or CHCNJieJn); 
15 G6 = CH2, CH(CH3), CH(CHF2), CH(CF3), CH(0Ji9), CH(CH20Ji9), CH(CH2(NJ2iJ23)), or 

CH(C02J22), with the provision that when Gj = O or S, then Ge does not equal CH(OH); and 

the number of hydrogen atoms bonded to the Gi-Ge ring atoms is limited to a maximum of 8; 

also with the provision that the number of nitrogen atoms bonded to the Gi-Ge ring atoms in 

Formula I is limited to a maximum of 2; 
20 J 1 = H, alkyl, cycloalkyl, arylalkyl, aryl, or C(0)J2; 

h, h, Jg, Jio, Ju, Ji4, J16, J18, ho, J22, and J24 are independently H, alkyl, cycloalkyl, arylalkyl, 

aryl or heterocyclic ring of 5 to 7 members; 

J3 = alkyl, cycloalkyl, arylalkyl, aryl or C(0)J2; 

J4 = alkyl, cycloalkyl, arylalkyl, aryl or heterocyclic ring of 5 to 7 members; 
25 J5 = H, alkyl, cycloalkyl, arylalkyl, aryl, or C(0)J6; 
J7 = H, alkyl, cycloalkyl, arylalkyl, aryl or C(0)J8; 
J9 = H, alkyl, cycloalkyl, arylalkyl, aryl, C(0)Jio, CH(CH3)(C02Jii), or 
CH(CH3)(C(0)NJnJ,2); 

J12 = H, alkyl, cycloalkyl, arylalkyl, aryl, heterocyclic ring of 5 to 7 members, an amino acid 
30 radical of 2 to 12 carbon atoms with or without hetero atoms, or a peptide radical comprising 
2 to 10 amino acid units; 

Ji3 = H, alkyl, cycloalkyl, arylalkyl, aryl or C(0)Ji4; 
Ji5 = H, alkyl, cycloalkyl, arylalkyl, aryl or C(0)Ji6; 
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Ji7 = H, alkyl, cycloalkyl, arylalkyl, aryl or C(0)Ji8; 
Ji9 ^ H, alkyl, cycloalkyl, arylalkyl, aryl or C(0)J2o; 

J21 = H, alkyl, cycloalkyl, arylalkyl, aryl, C(0)J22 or heterocyclic ring of 5 to 7 members; 
J23 - H, alkyl, cycloalkyl, arylalkyl, aiyl or C(0)J24; or 
5 Jg and J7, Ji 1 and J12, Ji 1 and J13, Jie and Jn or J21 and J23 are optionally taken together to form 
a heterocyclic ring of 5 to 7 members; or 

where J22 and J24, when taken together, form a heterocyclic ring of 5 to 7 members or a 
bicyclic imide comprising 4 to 12 carbons, with or wifliout unsaturation and/or with or 
without substitution; or 

10 when Gi = CH(OJi) and G2 = C(CH20J3), Ji and J3 optionally are bonds from the oxygen 
atoms of Gi and G2, respectively, to a carbon atom of an acetal-, ketal- or orthoester group 
G7; wherein 
G7 = Qi(Ti)(T2);or 

when G2 = C(CH20J3) and G3 = CH(OJ5), J3 and J5 optionally are bonds from tiie oxygen 
1 5 atoms of G2 and G3, respectively, to a carbon atom of an acetal-, ketal- or orthoester group 

Gg; wherein 

G8 = Q,(T0(T2);or 

when G3 = CHCOJs) and G4 = C(CH0J9), J5 and J9 optionally are bonds from the oxygen 
atoms of G3 and G4, respectively, to a carbon atom of an acetal-, ketal- or orthoester group 
20 G9; wherein 

G9 = Qi(Ti)(T2);or 

when G4 = C(CH0J9) and G5 = CH(OJi5), J9 and J15 optionally are bonds from the oxygen 
atoms of G4 and G5, respectively, to a carbon atom of an acetal-, ketal- or orthoester group 
Gio; wherein 
25 Gio = Qi(Ti)(T2);or 

when G5 = C(CH0Ji5) and Ge = CHCH2(OJi9), J15 and J19 optionally are bonds from the 
oxygen atoms of G5 and Ge, respectively, to a carbon atom of an acetal-, ketal- or orthoester 
group Gil ; 

wherein Gn = Qi(Ti)(T2); or 
30 when Gi = CH(OJi) and Ge = CH(CH20Ji9) or CH(OJi9), Ji and J19 are optionally bonds 
from the oxygen atoms of Gi and Gg, respectively, to a carbon atom of an acetal-, ketal- or 
orthoester group G12; 
wherein G12 = Q](Ti)(T2); 
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wherein Qi is a carbon atom; and 

T] = H, CF3, alkyl, cycloalkyl, arylalkyl or aiyl; 

T2 = H, OT3, CF3, alkyl, cycloalkyl, arylalkyl, aryl or heterocycle of 5 to 7 members; 
T3 = alkyl, cycloalkyl, arylalkyl or aryl; or 
5 Ti and T2, when taken together, form a carbocyclic ring of 5 or 6 members, with or 
without unsaturation and with or without substitution; or 

Qi(Ti)(T2) is taken together to form a carbonyl, such that a cyclic carbonate is formed. 

2. The method according to Claim 1, wherein: 
10 Xi=0,NR,S;or 

Xi represents a bond from the pyrimidine ring to R4; 

X2 = H, F, CI, Br, I, CF3, alkyl, cycloalkyl, arylalkyl, aryl, arylalkenyl, arylalkynyl, 
C(0)0Ri7, C(0)NRi6Ri8 or heterocycle of 5 to 7 members; 
X3 = H,CN, C(0)OR33,; 
15 R = H, alkyl, cycloalkyl, arylalkyl, aryl; 

Yi = O; or 

Yi represents a bond from the point of ring attachment to Mi; 
Y2 = O; or 

Y2 represents a bond from the point of ring attachment to M2; 
20 M3 = alkyl, cycloalkyl, arylalkyl, or aryl; 
M4 = alkyl, cycloalkyl, arylalkyl or aryl; 
Ai = H, alkyl, cycloalkyl, arylalkyl or aryl; 

A2 = H, alkyl, cycloalkyl, arylalkyl, aryl or heterocycle of 5 to 7 members; or 

where Ai and A2, when taken together, form a carbocyclic ring of 5 or 6 members, with or 
25 without unsaturation, and with or without substitution; or 

MiQ(Ai)(A2)M2 is taken together to form a carbonyl bonded to Y] and Y2, such that a cyclic 

carbonate is formed; 

Z = O, CH2, CF2, or CCI2; 

G2 = CH, C(CH20J3), or C(C02J4); 
30 J3 = alkyl or C(0)J2; 

J4 = alkyl; 

Js = H, alkyl or C(0)J6; 
J7 = H, or alkyl; 
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J9 = H, alkyl or C(0)Jio; 
Ji3 = H,alkyl, or C(0)Ji4; 
Ji5 = H, alkyl, or C(0)Ji6; 
Ji7 = H, alkyl, or C(0)Ji8; 
5 J21 = H, alkyl, C(0)J22 or heterocyclic ring of 5 to 7 members; 
Ti = H, alkyl, or arylalkyl; 

T2 = H, alkyl, arylalkyl, or heterocycle of 5 to 7 members; or 
T] and T2, when taken together, form a carbocyclic ring of 5 or 6 members, with or 
without unsaturation and with or without substitution; or 
1 0 Qi (Tj)(T2) is taken together to form a carbonyl, such that a cyclic 
carbonate is formed. 

3. The method according to Claim 2, wherein: 
Xi = O, NR, S; 

15 X2 = H, F, CI, Br, I, CF3, alkyl, arylalkyl, aryl, arylalkenyl, arylalkynyl, or heterocycle of 5 to 
7 members; 

X3 = H; 

R = H, alkyl, cycloalkyl, arylalkyl, aryl; 
R4 = H, alkyl, cycloalkyl, arylalkyl, aiyl, or C(0)R5; 
20 R5 is H, alkyl, cycloalkyl, arylalkyl, aryl or heterocyclic ring of 5 to 7 members; 
El and E2 are H; 
Yi = 0; 
Y2 = 0; 

Ml and M2 are independently H, alkyl, cycloalkyl, arylalkyl, aryl, C(0)M3,; 
25 M3 = alkyl, cycloalkyl, arylalkyl, or aryl; 

Ai = H, alkyl, cycloalkyl, arylalkyl or aryl; 

A2 = H, alkyl, cycloalkyl, arylalkyl, or aryl; 

Z = 0, CH2,CF2,orCCl2; 

Gi = O or S; 
30 G2 = CH; 

G3 = CH2, CH(OJ5) or CH(NJ6J7); 

G4 = CH2, CH(OJ9), or CH(NJiiJi3); 

G5 = CH2, CH(OJi5), or CH(NJi6Ji7); 
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G6 = CH2, CH(CH3), CH(OJ,9), CHCCHjOJig), CH(CH2(NJ2iJ23)), or 

CH(C02J2i)= with the provision that when Gi = O or S, then Ge does not equal CH(OH); and 

the number of hydrogen atoms bonded to the Gi-Ge ring atoms is hmited to a maximum of 8; 

also with the provision that the number of nitrogen atoms bonded to the Gi-Ge ring atoms in 
5 Formula I is limited to a maximum of 2; 

Jg, Jii, and Ji6 are independently H, alkyl, arylalkyl, or aryl; 

J5 = H,alkylorC(0)J6; 

h = H, or alkyl; 

J9 = H, alkyl or C(0)Jio; 
10 Ji3 - H, alkyl, or C(0)Ji4; 

Ji5 = H, alkyl, or C(0)Ji6; 

Ji7 = H, alkyl, or C(0)Ji8; 

Ji9 = H, alkyl, or C(0)J2o; 

J21 = H, alkyl, or C(0)J22; and 
15 J23 = H, alkyl, or C(0)J24. 

4. The method according to Claim 1 , wherein said method further comprises the step of 
measuring the intraocular pressure of said subject before administering the composition. 

20 5. The method according to Claim 1, further comprising the step of measvu-ing the 
intraocular pressure of said subject after administering the composition. 

6. The method according to Claim 1, wherein administering said pharmaceutical 
composition to said subject is to treat ocular hypertension. 

25 

7. The method according to Claim 6, wherein administering said pharmaceutical 
composition to said subject is to treat glaucoma. 

8. The method according Claim 1, wherein said pharmaceutical composition is co- 

30 administered to said subject with other therapeutic agent or adjuvant therapy commonly used 
to reduce intraocular pressure. 
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9. The method according to Claim 1 , wherein said pharmaceutical composition is 
administered topically to said subject. 

1 0. The method according to Claim 1 , wherein said pharmaceutical composition is 
administered via subconjunctival, subscleral, or intravitreal injection to said subject. 

11. A compound according to Formula lA: 



Formula lA 




MiYi Y2M2 



wherein: 

R4 = alkyl, cycloalkyl, arylalkyl, aryl, heterocyclic ring of 5 to 7 members, C(0)R5, 
C(0)0R6 or C(0)NR5R7; 

Xi, X2, X3, R, R1-R3, R5-R35. E, Ej, E2, Yi, Y2, M1-M5, A1-A3, Z, Zi-Za, Gi-Ge, J1-J24, Gi 
G12, T]-T3 are the same as those described in Formula I in Claim 1 . 
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12. A compound of Foraiula IB : 

Formula IB 




M1Y1 Y2IVI2 



5 wherein: 

X2, X3, R, R1-R3, R5-R35, E, El, E2, Yi, Y2, M1-M5, A1-A3, Z, Z,-Z3, Gi-Ge, J1-J24, Gi-Gu, 
T1-T3 are the same as those described in Formula I in Claim 1; 
provided that when E = Yi = Y2 = Z = Zi = Z2 = Gi= O, Ei = E2 = H, 

G2 = CH, G3 = CHCOJs), G4 = CH(0J9), G5 = CH(OJi5) and Gg = CHCCHzOJig), then at least 
1 0 one of X2 , X3 , Ml, M2, J5, J9, J15, or J19 is not equal to H. 
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13. A compound of Formula IC : 

Formula IC : 




M1Y1 Y2M2 



wherein 

X2, X3, R, R1-R3, R5-R35, E, El, E2, Yi, Y2, M1-M5, A1-A3, Z, Zi ~ Z3, Gi-Ge, J1-J24, Gi- 
G12, T1-T3 are the same as those described in Formula I in Claim 1 ; 
provided that when E = Yi = Y2 = Z = Zi = Z2 = O, Gi= O or CH(OH), Ei = E2 = H, G2 = 
1 0 CH, G3 = CHCOJs), G4 = CH(OJ9), G5 = CH(OJi5) and Ge = CHCCHzOJig), then at least one 
of X2 , X3 , Ml, M2, J5, J9, Ji5, or Ji9 is not equal to H; 

further provided that when X2 = H or CH2OH, E = Yi = Z = Zi = Z2 = Gi= O, Y2 = bond to 
M2 from ring, Ej = E2 = M2 = H, G2 = CH, G3 = CH(0J5) and G4 = CHCOJg), G5 = CH(0Ji5), 
Ge = CH(CH20Ji9), then at least one of X3 , Mi, J5, J9, J15, or J19 is not equal to H; 
15 finther provided that when E = Yi = Y2 = Z = Zi = Z2 = Gi= O, Ei = E2 = H, G2 = CH, G3 = 
CHCOJs), G4 = CH2, G5 = CH(0Ji5), Ge = CH(CH3), then at least one of X2 , X3 , Mi, M2, J5, 
or Jis is not equal to H; 

further provided that when E = Yi = Y2 = Z = Zi = Z2 = Gi= O, Ei = E2 = H, G2 = CH, G3 ^ 
CH2 or CH(NH2), G4 = CHCOJg), G5 = CH(OJi5), Ge = CH(CH3), then at least one of X2, X3, 
20 Ml, M2, J9, or Ji5 is not equal to H; 
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further provided that when E = Yi = Y2 = Z = Zi = Z2 = Gi= O, Ei = E2 = H, G2 = CH, G3 = 
CH(NH2), G4 = CH(0J9), G5 = CH(0Ji5), = CH(CH2(NH2)), then at least one of X2 , X3 , 
Ml, M2, J9, or Ji5 is not equal to H; 

further provided that when E = Yi = Y2 = Z = Zi = Z2 = Gi= O, Ei = E2 = H, G2 = CH, G3 = 
5 CH(OH), G4 = CH2. Ge = CHCCHs), then G5 is not equal to CHF; 

fiuther provided that when E = Yi = Y2 = Z = Z] = Z2 = Gi= O, Ei = E2 = X2 = X3 = Mi = M2 
= H, G2 = CH, G3 = CH(OH), G4 = CH(OH), G5 = CH(OH), then Ge is not CHCCHj) or 

CH(CHF2); 

further provided that when E = Yi = Y2 = Z = Zi = Z2 = Gi= O, Ei = E2 = H, G2 = CH, G3 = 
1 0 CH(0H),G5 = CH(OH), Ge = CH(CH20H) then G4 is not CHF. 



14. A compound of Formula ID: 




wherein: 

X3 = CN, OR19, SR19, NR23R28, CF3, alkyl, cycloalkyl, C(0)R32, C(O)0R33, C(0)NR34R3 
20 arylalkyl, aryl, arylalkenyl, arylalk3(Tiyl, or a heterocycle of 5 to 7 members; 
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Xz, X3, E, El, E2, Yi, Y2, Ml, M2, Z, Zi, Z2, and Gi-Ge are the same as those described in 
Formula I in Claim 1 . 

15. A compound of Formula IE: 
5 Formula IE 



OH 




M1Y1 Y2M2 



wherein: 

X2, X3, El, E2, Yi, Y2, Ml, M2, Z, Zi, Z2, G2-G6 and Ji are the same as those described in 
1 0 Formula I in Claim 1 . 
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16. A compound of Formula IF: 

Formula IF 

OH 




5 wherein: 

X2, X3, E], E2, Y2, M2, Z, Zi, Z2, G2-G6 are the same as those described in Formula I; 
Provided that when X2 = CH3, X3 = Ei = E2 = M2 = H, E = Y2 = Z = Zj = Z2 = G, = O, G2 
CH, G3 = G4 = Gs = CH(OH), then Gg is not CH(CH3) or CH(CH3) or CHCCHjOH). 




wherein: 

Xais aryl, arylalliyl, arylalkenyl, arylalkytiyl, Ci-Cg alkyl, Ci-Cg alkenyl, alkynyl, cycloalkyl, 
or C3-C8 branched alkyl, and none of the alkyl groups in X2 are substituted with an amine or 
5 an amide on the chain, or contain a nitrogen hetero atom; 

X3, El, E2, Ml, M2, Yi, Y2, Z, Zi, Z2, Gi-Ge are the same as those described in Formula I in 
Claim 1. 

17. A compound of Formula IH: 
10 Formula IH 



OH 




wherein: 

15 X2, X3, E, El, E2, Ml, M2, Yi, Y2, Z, Zi, Z2, G2-G5 and J21 are the same as those described in 
Formula I in Claim 1; 

provided that when X2 = X3 = E, = E2 = Mi = M2 = H, E = Yi = Y2 = Z = Zi = Z2 = O, G2 = 
CH, G3 = G4 = G5 = CH(OH), then J21 is not H or CH3. 



43 



1 8 A compound of Formula II: 

Formula n 




X2, X3, E, El, E2, Ai, A2, Z, Zi, Z2 and G2-G6 are the same as those described in Formula I in 
Claim 1; 

provided that when X2 = X3 = Ei = E2 = H, and E = Zi = Z2 = Gi = O, and Ai = A2 = CH3, 
10 then Z is not equal to CH2 or CF2; 

further provided that when X2 = X3 = Ei = E2 = H, and E = Z = Zi = Z2 = Gi = O, and Ai and 
A2 are taken together to form an unsaturated 6-membered ring, then Ge is not CH(CH20H). 



15 



44 



